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*ti^ £1^1 B Hj^Sj-^ ^ ^ A}^> CflJjL ^^Kr 

3* ^*1*K3I ^ 341 H ^1^17> s&7\ ±.7$ tflofl wl^s^l *).cf. ojofl rej-ej-, xfl«- 

5^1^ til^Sl- ^l^ofl Al^c] ofl^ti. ofl^ 7 > <^^^ 5} Aj] E A]-^ 

M ^ Efolnl ^.g. O.^ =r 

£ 4 
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JL E^-flB ^ *fl^ ^{SEMICONDUCTOR DEVICE WITH RESET AND CLOCK REGENERATING 

CIRCUIT, HIGH-SPEED DIGITAL SYSTEM INCORPORATING THE SAME, AND METHOD OF REGENERATING 
RESET AND CLOCK SIGNALS} 

£ lb^r £ la^ll JEa]^ s^-^ofl A}~g-jq^ M ^IJ:?!^ 

£ 2b^r £ 2a^l ^ j^cr]^ Bfol^s.; 

£ 4^ -M^HHl 3# SL 3^1 e^H ^ 7-})^ 

l— s — 1 -J- > 

£ 5a ^1 5. 5c^ £ 4<^1 JE^s} w]jH7ll;^ w>^*j- ^a]^^ ji^fe 

51 6£r £ 4ofl s^o] tif^-2]*V ^aHI* ji^fe 3)5.51; 

^ 7-& £ 4<H1 £a]^ p^jg sj^o] ^Hl-i- B^^b 3^-51; 
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5. 8-2: *^ofl irj-s. a> £ ^ ^ f a 3^ ^^^l 

£ 9^ ^ofl ^S.*H ^1^1 eHlB ^ *fl^ ^^^ 7 ] 

£ 10£r £ 4^ 2|S.7> A}-g-5q*l Ufl iflJjL ^ ^Jrdfl #S|^7> ^ 7l 

£ ll£r tf«. ^*HH1 J±<*|^ 1-^-5.; us] jI 

* 51 ^ ^J2. ^-^-ofl cfltb ^3: ^ * 

100, 200 : =8-*l 120, 160, 360 : BH]H ^ *fl>M 3)3. 

121 : 7>^e1 122, 123, 124 : vi\M7] 
128 : *1<£ s\S. 129 : s\S, 

2.=. t^ig A)^Efl ^tHH s\^-8r J5-4i§°H, 7^ 

^3 5)5-*ffl A>-g-^cf. 3S-#£r tq^l^ SjS-Ofl ^*f)Ai 741^} ^-4^ t-fl 
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^ 27>^1^ 7>^tr g.*] efl ^cf. ae]^ ^--3.^ qj 

£. la* f25}?! , <a«V^<?l *fj-** 5)5. CE^^IH "FF"S. (10)fe 47fls] # 

^, HMeJ (D), #7} (CK), cflo]El #^ #7} (Q), zielJi S^A-flH ^7> 

(RN)* #fe-tr. ^ <&3^ w>^f ^o] ( 5)5. (10)£r Wr^ (CKH1 $!7>£|fe <0 

°fl Sl^r^ efl^ltVcf. *fM-# S)S (10)^r #^ (CKH1 9l7}S)±r HS.7} *}°] 

eflt<>lH gfligs. ^o]^ nfl oi^ofl efl*]^ Aijr-g. hHIH #7} (RN)ofl <&7}s) 

(o]f>\, "S^B Aj^e}- ^l^-)o] nfl, S\S. (10)5) #^ (Q)-gr S. 

<&*fl Ef°l n J ^7i°11 <4=^, SMlH (RNH1 <e]7fSl^ ^1^7]- «] <g-^ gj-s) J7 

(recovery time, t RC )°l 3*rtr ^, ^IJ: (CK)7> B^^Ho) ^-rf. aj7H, 

^J: (CK)^ B2]7]r ^]Jl (CK)^ 3.-?--*r°l ^o] (low-to-high transition)^- £Hth=r 

. ^ Ej-o]ig S^ofl a|-s^ ) Ajjr ( CK )7> He]7lslJl $}7\ (removal time, Irm 

^A-flH #7} (RN)<H1 < $]7>5]^ ej^lH ^1^7> wl%^2l-£lJ7 s)4 Al^V ( tRC )ol ^^>7l 
ol^<Hl, £ lb°ll W>5>f ^-ol, A]jr ( C K)7> He]7l€ XZ^r. °1 s^tr ^4-, eflo]E-1 

(DM <?l7>5]^ #«>S7l] Efl^S]^ ^J^- ^.^1-71 <H^cf. n^7MS, 
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(CK)7> H^T^ ^, JE l c ofl ^o], ^ Al^> (tRM)^ ^°fl 3 

H ^!Jl7> ^ Sa^. ^1, C-flolB) (D)ofl <£7 r £lfe ^1 

21 ^ (rising edge) (lE-b, "5£*] *l-ofl *1 "£}- ^*l* r *l 3 

(falling edge) (SE.^, "vi^El «_-ofl*l»Bl- eJ^H ^!Jl7> 

^TflisHr 3Mi=r. olelfr y o v ^Hl ^ ^^1^ ^JE^l ^l^j «J ^7} £ 2a^l £) 

£ 2a« ^S^, (20)^ 4^ #^-#1- 41^1: «V£*ll # 

*1 ^H^r ^ 7flS} 5|S.#ol ^i]^- 41 & t})^ S^W. £ 2a^l^ # 

*1 27fls] (FF1, FF2)°1 oicf. 1-^-1-1- 2)£f (FF1, FF2) 

47fl^ ^7>#, ^, oj^ (D), cj-^r (CK), cilolE-1 #^ (Q), nelJi e) 

41 B tir7> (RN)# ^cf. «-^-«# s)S (FFl)^ 341B (RN)^l^ (Bl)# ^ e) 

^IJL (RESET) 7 r °\7}S\51, #4- (CK)ofl^ (B2)# -f-*fl 

(CL0CK)7> 9l7}5\*), zL^S] cflolE-l °m (D)°fl*f cflolE] (DA)7> <?l7r^tr. s\ 

3. (FF2)^ El^flB (RNHfe- ^3E]s- (Bl, B3, B4)-gr -f-*fl BMlH ^Jl (RESET)7> °}7}S\ 

JL, ZL#2\ ^ (CK)^l^ (B2)# »*fl (CLOCK) 7 r °l7 r £M , oflol 

E] <y§J cj-^f (D)ofl^ c-flolE] (DB)7f <?l7>^rf. 

^Tfl wj-^ofl rcj-e]-, £ 2b<Hl ^ ^1 , ^^1B (RESET) 7> #4=- a]^ 

(CLOCK)^ ^ ofl*HH ^ «i^fl s\sL (FFl)^ e)4lH 
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(RESETl)^ al#^3* a] jr (CLOCKl)^ ofl^sq. ^l^l ^cf. o]^. 

1-1- s] 5. (FF1)7> ^^o.^. HH^S efl*l^g- 2^1^. Slr^l, ¥ #*fl 

(FF2)^ , £ 2b°lH «>2f s^^lH ^IJL (RESET2)^ 

-& ^ ^11 (CL0CK2)^ oll^sq- <a^l*Vcf. o]^ #^-1-1- 5\sL (FF2)7> ^tfaj o.S. c-fl 

7fl5l S\S.^o] &*YS\o] 017] nfl^-olcf. ^, #S €^^1 ^ *V ^IJl S}- 

<£°fl W MZt°) eHlH ^iJll- ^^*>7l Jfl^ A]S S^-Olofl Al^52f Cfs.7l nfl 

4 3*1 ^H^- ^St tfl^i 7>^V^-. *W c Jr, 

Jl*}- ^Al^JO^ Hi ^ E^-ojnJ -g-*l}7> ^"^^ ^ 5£tK 
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<3i> SE ^ #^ ^J£°fl ^r^l^ol fs xis^V^I 

eH^o 1 ^ <£±- s]^H ^ ^-fr *fl^-*Kr ?H4. 

J£W^ te^l ^x}7\ *)l^t}. 015.^1 -t-it ^1^^ ^JjL s^H ^Jl°H -§- 

*ti^ 5] SI- D] Sf-tVcf. #7l BjAflB ^ T-fl^ 4]^^ #7l E^B ^1J< 

7> «1 «^ 51-^ ^ ^ A]^ ^j=L # 4 aIJ^ A^A^Hf- 3} o. ^1^>J1 #7l tfl^ 

e^^H ^Jl7> #7l ^ Al^> Lflofl Wl^S^Tfl Qx% : # 7 ] ^ # 7 1 
Ajjro} 2] 4 A}7^ ^ X\^V9\ x&£t\ ^Cf. #71 ^IJ^r ^"71 ^ Al^o] - 

?_H1 wm^sl-^4. #71 3]^- #4 # 7 ] ^j*. f s Ajjrcq - 7 m- ^ 

7l» 

<33> -S- *Qr*$o) t}^ Jf-^ofl H^-Hig, <2]«- #4 A]Jr<2}. sl^H ^}JL# «L£31 

#*lfe ^^1 *>M-sl €^-«-§: ^ 71^- "--i-sl-; #71 ^ e^lH *1Jl<*I1 

*H ^"71 Z]- 71^ l-UfSl vflJf 5^1 B tH9*Rr ^-^ Sl^lB 

3SSf; #71 <^ #4 ^JE. ^ #71 ^ el^H ti>o>^-olj7 ; #71 9]^- Sl^E A] 

S-7} tij^s).^ * A]^> ^o> # 7 ) ^J=L A]Jr^. ^#ff}^ ^ ^1^711 ^ #4 

^IJll- tH^Rr Bfol ul ^o] s)sL9\.; ZLSlJl #71 #4=- A]^ # 7 ] ^S. ^cj 

^l^^i -g-^-^H ^-71 4 71^ l-^^l #^-#^1 tfl-^ tfl^- # 

^ i^-tVcf. ol ^A)«\)o)] 01 a] #7] ifl-^- #4 ^ s)^^ #71 #^ ^ 

Al^Ol rp.^- ^0> # 7 ] T^Jf §4 A]^ A^Aj^ ^l^Cf. #71 Vfl^- 
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^ijl^ #71 ^is^i *^aa^ ^<hh wi^^cf. <^7H, *i 

7) vfl-sf- sl^lH ^IJi-b -8-71 #4 ^1^^ ^*HI 
<34> ^ «>^tb -M^HHl 91°]*], ^7} ^ #4 ^ ^71 ^ El^lH ^1 

<35> i£tgo} a tq-s S.^ofl H>£^1 Zj-Z^-C] is}^9) 

* 3Hr 71^ lr^-#3f; sq-f- b]^h 4ljr 7 > #4 ^71 ^o. B 

4^*Rr 7>^sq-; ^-71 7V^E^ ^V 7 ) <qj=L b^je <0Jr ZL^Jl #7] <qj=L 

eMlB ^3 -8-71 -SM <qjf #^ Aijrcq ^ ajjt, ^-7) 

B^lH Ajjrofl -g-#*H #4 ^3*>£|, ^- 7 1 ^S. ^ A]Jr^ Aj- 7 ] HliH7l 

^ #33M -8-7] X| 1 7l§^Cf ^ 2 71 §M >8"7l «1 517] ^ 

-*7l XI 1 7l^^cf 3. ^ 3 7 l^lHl nfl Hl^^s]^. ^ A]Jr i£ 

A| 5)^; ZLx^JL ^7l ^ A]Jr<4 Aj. 7 l ^ Aljrofl -g-^-^ z}- 7l^f 1-4^ 

#^-#^1 ^ ^-7i ^ ^ij:^ ^-71 

^ ^lssl ^71 ^oV ^lsl^ 1^1^- ^ i^-fVu^. Olofl nj-E)., Aj- 7l 

Bl^lH ^l^Sl Hl^Sl- Al^ o. ^v 7 | ^tL Aj^o^ ofl^y. ofl ^ <^ ^ ^ ^Cf. ^7) 

^ AJ^^ 515. -I- -f-Sfl ^ AlTi Xl^Slt^ , Aj-71 ^1^ 21 ^]<g a 1? >o. Aj- 7 1 

^■¥- ai^si 1/4 ^7Hi cfl-S-^T^. 
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<36> #71 *fl 1 tfl^l 3 7]&&&-& Efl^^ofl T^SH, ^71 efl^iE^ #7l afl 1 

<37> ^- t.>^tb ^*HH &<^i, A o V 7 ] ^J=L gJ^E ^ U1J2711- 5L^>^ 

<38> 1^0] t.}-^^ ^*HH Stl^l, ^71 #^=- ^ -tlJL ^ ^-71 ^E^ 

A o V 7) ^1 2 7l^^2f ^l^Rr ^rt*V^- 1 V]M7}$>\-; ^7] 7>^E^ 

^7) A] 2 7l^^4 <U*l*Rr 2 yliH7lsf; >8-7l 1 WliH7l^ 

^T^H^ ^E^; ZLElJl ^7l <£*]K\cq #^ * ^-71 2 H]H17l^ -g-# 

*>°i ^7) #^*H JL<H TflolHl- ^^Cf. ^-71 1 ^ 2 wlja7is.^ 

<39> ^- cc cfs ^ lo]1 i4e.Tg ( ^7]^ Al^tflo. z|Z|ol ^ufo] 

4^ 71^- #4§=- ^J: ^ 2]*- *1SL°\) -§-#*M ^71 7]^ 

i-^-^s.^ xfl«. ai^ ^ uH«- eMIh ai^§ ^^Hf- e^^e ^ 

7.]]^ ZLE]JL ^-7) 7]±r >^7l ifl-^- #-i=- A]S ^ #7] vfl^ B^lB ^} 

« ^ ^^>^ ^1 1 ^ ^1 2 <0Ji Ej-oj-^-g; if-tbcf. ^1, ^7] El^H ^ 

^1^ ^-^^ ^ e^^IS ^-^ 51^.^4; >S-7] ^Jf ^ ^-71 ^ «- aj^iH ^1 

^>^T ^l^* Efolnl ^ 2] ^.2}; ZLE)ZL ^-7] A]s ^ ^7) a] 
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M S?3.* i^W. aJ 7 ) vfl^- fS QA$ ^-71 #-!=- ^cj Al^o] ^gj. 

^ #?) tflJf §4* 3# #7} ufl«- S]^B ^JJ^r #7l # 

^ ^1^^ %#5* vfloflA^ Hl%^^t)-. 

^ S= ^ofl tnfs^ > ZL^r ^efl^ ^o] ajojs. ^>u)-o) -^-f. 

4^ 7l^f MM-; ^ *J:£ £ ^-f- ej^lH 41 -g-#*H #71 7)^ 

« *1H^ #*1^; #7l 7)^ #71 vflJjL AJJ: g #7l vfl^- SHIB A] 

511- ^ ^^Hr *i| 1 ^ *fl 2 e^^l-* #71 sl^l H ^ t-1H# 

#*1^ #71 9]^- Sl^lH #JL7> #7l 51-^- #4=- Aj^ofl J§-7}S)o] ^>-g- H ^ 

* ^*3*Rr 7>^-E^; #71 7>^Ei^ #71 <^ Sl^lH #JL ZLelZL #7l <^ ^ 

^#^>J1 #71 ^ 7]^ ^-M-ofl tfljf E14H ^!lt #71 

^ Bl^lH AlS^ #71 7>&E^ #3^ol 1 71^^52}- <g^m til%#5}-£l^ vflJjL 

— ^ ^ssq-; #71 t^e^ #7l ^ #-!=• aj^o} #^_ a]jt ( #7l <2l-*f 

Sl^lH H$L*\] -g-^V^ ^]^# t^^Sl, #71 ^ Aljr^ #7l ti}HL7)2] # 

3&°1 #71 1 7}^^ ^ 2 ^-^ofl £ ^ nfl ^-Aj^jT Aj- 7 j ^ 7 }9\ 

°1 #71 *ll 1 71 ^^Cf €-^13 7]^&o\) nfl Wl*#^-S]^ ^ A]s ^-^ 

SlS.; ZLClJl Aj-7l Al^sq. Aj. 7 ] ^ Al^ofl -g-Tg-^o^ Aj-7] Z]- 7}^ S. 

^-#«-^l ^€ ^ #^ ^15L# ^^*>Sl, #71 ifl^ Als^ AJ^^ Aj-7] 

ai^o^ ^-^V ^o_V ^^lsl^ ^ ^ if8 3L«"*t|.. ojofl of e}-, # 7 1 ^ ^ 

A 1S ^l^Sl Wl#^5). ^7) ^ oflE} tL ofl^Sl- ^^1*M ^Cf. #71 # 
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^ 4llfe *«fl *1<3€ ^ °H. ^71 S\S-3] A}7V^ ^7) 

^ #-§T ^11^ 1/4 ^7lofl tfl-g-tm. 

€r S ^?M1 ^ *$*U£r ^ M *\3L ^ $\ 

Sl^lH <0^7|- til ^o} c^JjL-g. ^t^Rr ^)9\-; ^7} 9]^- S^lS ^7} ti] 

^-71 ^ iHS*Rr ^*i*Rr ^n^; ^ ^ofl ^-7i vfl 

^ ^l* i^>JI, Ojofl 4^ a> 7 1 ^jjL gj^e y)^2}- #71 #^ 

A]!^ *jE]ti. oll^^- ^^1^1 ^Cf. 

°l*h «>^^: ^*Hl7 r ^iE^l-ofl ^T^H ^Ml^l ^€ SH*}. 

ti>£^l (100)^r ^ aIJl Hl» Al^ai fa A]jr) (XCLK)^ 

^IJl (XRST)# ^^Hr^r. ^ ^IJl (XRST)^r (100) tfl^ 

^7># (<« 1-^ ^7ls}-^ t-fl Af-g-slcf. hV^^I (100)^ ^ 

^ ^7>1; (101, 102)<^1 5^1 ;e ^ 33. ( r e S et and clock regenerator 

circuit) (120)1- ^"7> (lOlWfe- ^-^ (XCLK)7> <?17>5)J1 ( # 

7} (102H1tt eMlH (XRST)7> <?l7>^c r . eHlB ^ sl^- (120)^ s]^- 

(XCLK)sf ^1^- -ill (XRST)«^1 -S-^*>^ tfl-^- ^ a]S (CLK_IN)Sr ifl^- 

^11 (RST_IN)1- ^tr^f. ^7]a^ #^ a]1 (XCLK)^ uj]-?- ^ (CLK_IN)^ 

^^tl: ^7l# ^q-. 
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*M*flH ^ M SIS (120HH ^ #^ ^11 (CLK_IN)£f ifl^- E|^l 

H 41Jl (RST_IN)^ ^IJl ^-i- (103, 104)* *sfl z\z\ &&%t±. a]s ej-^]# (103, 104)41 
^ 7 flsl tffft (FF10-FF12)°1 o^sH <&v\. fcSJ-M-S (FF10-FF12) z^zjvg: 47fl 
^ ^, ^IS M (internal circuit block) (140) -£.5. cflo)E^# ^cfs-ol^ cfl 

(D), A Ji 2r^l (103 H #^ (CK), (i 0 4)ofl 

(RN), ZLBlJl ifl^ SIS #^-JlS 2fl^m ^13* #^*Rr C-flolEi #5j 
(Q)« 3Hrtf. £ 3^ ^1 (FF10-FF12)°1 iflJf S|S W (140)4 ^4l*Rr ^ 

^Hl# SL^uI ol^nl, l-^-#l-#ol cflojEi <y#^ (Dl£Al^)* ^-«fl Sl^-Sf 

^ ^ofl aj-^. El^lH ^ SIS (120)*r ^q-f- eMlB <0Jl (XRST)7> 

Sl-slJi Aj^lol ^ xflJf #s a]jt (CLK_IN)» ^*Kr 3* ^ltr^f. °lsf -S^l 

41, Hl^lH ^ Sis. (120)^ ifl^- el^H <ai (RST_IN)7> vflJf #41=- a]jt 

(CLK_IN)7} ^3*1 vfloflA^ al^sJ-sqTll ^ vfl-=f El^jH ^.S. (RST_IN)^ 

Wl^S)- Al^ol vfl*L ^ A]Jr (CLK_IN)^1 oflxl (^, o))*j £^ ix]E]ti.-o11^ 

)<4 sHtr^f. ^Hr^i, £ 4^ BMlH ^ S^- *fl>$^ SIS. (120)» 

^3^r ^ (CLK_IN) ^ ifl^- e^ilB 413: (RST_IN)# 

# (FF10-FF12)^ <?>^^^.S t-fl o] e) # Bfl^ll- ^ 91k)-. 

^ *UL (CLK_IN)7> ^^5)^1 ^ 2:^ 7}^*}^. ^ A] 

S (CLK_IN) ^ tfl^- (RST_IN)^ ^rfl ^s^-i- ZL^^f^ ^ 

^ ^]S7> ^^Sl^l ^ ^^1)* ^1^- a]^ (XCLK)^ ^7} ( 
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3* ^ sat*. 

<47> £ 4^ ^5] «HM^r ^*HH a|-s ^ jj)^ 5] S f iaj^ m 

£ 4* ^2:^ , ^ *fl>$^ (120)fe ?>£tH (121), 37fl5] «l:5L7l# 

(122, 123, 124), ^ltt]Hi-i. (125( 12 6), TlMH (127), *1<3 (128), ZLe)Jl 

a>^^ 5]^. (clock masking circuit) (129)# i^tr^f. 
<48> 7}£b\ (121)^ 9]^- (XCLK)^- 5] «- s^^lH (XRSTH] -g-^H 

. ^MlB ^13: (XRST)7> «1*^3^ *H , (I21)fe 5]Jf #^=- ^Jl 

(XCLKH1 ^-71 =M 7}£H ^^8: ^r^tbcf. 7Rr*l (121)*r (CNT[i:0])°l 
3H 5=« nfl^l ^tb^. (121)5] (CNT[i:0])^r *}M7)% 

(122, 123, 124H1 ^ ^g-^i}. ol ^aHHI , (121)^ 4-«lH ^Rr^S ^ 

SM^, 1^5] ?>^B^ (121)7> 4-WlH 7>£EW ^3*1 ^r-g-^ o] «o]:0] 

<49> ti]nL7l (l22)fe 5]-^ (XRST), 5] #4=- Aljr (XCLK), 7l§^ (B[i :0]), ZL 

^JL ^E-l (121)5] (CNT[i:0])^r ^g-«HrC]-. ^ ja^l (122)5] #^ (^, ifl-J?- 

EHlH ^11 (RST_IN))^ 5]Jf eMlB ^15. (XRST)7> %^3^ nfl S2j S-f efl^S. ^7)$-& 
cj-. ^, «lJ27l (122) 3.^- El vfl^- ejxfle -tlJ: (RST_IN)fe 5]-" eM]B 413: (XRST) 

51 ^l^H ^^t*. tilJi77l (122)^ 7>^e] (121)5] (CNT[i:0])o] 7]^ 

& (B[i:0])3fl- «J*l*Rr *]<>] ajJf^. ^tr4. (121)5] (CNT[i:0])o] 7l§# 

(B[i:0])4 <g 
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nfl, (122)2} #^ Alsi, ^, xfl-f ^IS (RST_IN)£r ^ 3 

*!JL (RST_IN)^ 2l«- 2]4B ^ (XRST)^ ^lsM ^sj-^cf. o]^ t ti}^ 

2]Jf b14H (XRST)7> Hl^^cleUE, ifl^ Bl*flB (RST_IN)^ & 

tt4. S]^1B (RST_IN)^ 2}^ *]JL (XRST)7> wlS^S^uL ±^ ^ 

^W, ?V£^ (121)7]- sq^- a]Jt (XCLK)^I ^7}£)<H ..o-ofl^ 

"B[i:0]"^l 7V^B -§-*M- ^*8*Hr ^1^1^. 

HlJE7m (123, 124) <Q*\tf (125)1- ^*fl ^W^r 2] «- (XCLK)^ #J± # 

^ ^J: (XCLKBH1 -^7l£H 2] «- ^IJl (XRST)2l hUH§SHI 3i7l5|- 

^cf. ^715)-^ nfl, tilJH7ll- (123, 124)2} (C0MP1, C0MP2)^r ^ S-f eflt* 

*]M7] (123)^ 7}-^ (121)^1 (CNT[i:0])ol 7l§& (A[i:0])<Hl JE^*}^ *1 

2} ^^^cf. (121)21 (CNT[i:0])ol 7l§& (A[i :0l ^ ufl , Hi Jul 

7] (123)21 (COMPl)^r S7lS> ^-Bfl (^, ^ s^- -fr*]^. (121)21 # 

n& (CNT[i:0])°l 7}^& (A[i:0]Hl £^ ufl , u]^] (123)21 #^ (COMPl)^r 3-^ 3.^- 
efl^H *m f>}o] ^o}^. v]M7) (124)^ 7>£e1 (121)21 (CNT[i:0])^l 7l 

(C[i:0]Hl 5L^f>}<%^ ^121 ol^-# ^t^-tK (121)21 (CNT[i:0])°l 7}^ 

& (C[i:0])Bcl- ^ nfl, H1JH71 (124)21 #^ (C0MP2)^ ^7lS> #Bfl (^, 5L*J| efl^) 
1- -fi-*l^t=h (121)2] (CNT[i:0]H 7}^& (C[i:0])<Hl JE^ , u^l 

(124)21 #^ (C0MP2)^r 5.*] gflt^H EllfS ^l^tf. 
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<53> v)M7] (123)9] ^ Als (COMPl)^r 9±*\^ (126)1- -f-*fl -2-<H TllojE (127)51 5j <£% 

^Hl ^7}-5]ZL, *}M7) (124)31 #^ 4]Jl (C0MP2)^ £.<H TflolH (127)5] cf^- <^ ^ 
°fl 917}^. <L°] TflojE (127)ir ^SL^ W ^Jl (MASK)# 

-£^1 4-^, ^11 (MASK)^r (121)51 (CNT[i:0]) 

°1 (A[i:0])^ ^ ufl ^r>o] efl^-g- ^cf. §s a]Jl (MASK)^ 

(121)5] (CNT[i:0])<>l 7l§# (A[i:0])l4 7}^& (C[i :0] )^ a*-* «fl S3] 

o] efl^oflAi ^115 ^ol^cf (^, #^5)-^cf). #^=- AiJ: (MASK)tt 

(121)51 #^ (CNT[i:0])°l (C[i:0])iLtf # ufl s.^ S-f efl^H 3.*) *M 3]^ 

3. ^<>l«-t|- (iE-cr »HHd3*€4). A[i:0], CNT[i:0], H^JL C[i:0] M 
(MASK) 51 saj ^-efl^ ofefls]- 

<54> IS. 1] 





C0MP1 


CiW2 


MASK 


A > CNT 


L 


L 


H I 


A < CNT < C 


H 


L 


1 i 


C > CNT 


H 


H 


H 



°1 ^*HH 9X°]^\, *]M7) (122)51 7 ]&& (B[i:0])^r «l5l7l (123)51 7)^ 
(A[i:0])JL4 3.31 *}M7] (124)51 7)^ (C[i :0] )iLi} ^-rf. ofl# 7l§# (B[i:0])£r 

(A[i:0] + C[i:0])/251 ^S.^- ^^§^ ^o]t).. 7l^#l- (A[i:0], B[i:0], C[i:0])£- 51 

-¥-<HH 33 ^ 5a^. HL^r, 7l^^s. ( A [i:0], B[i:0] t C[i:0])^ "13 #51*11 

(100) vflo^ efl^l^ iflofl ^ ^cf. ol^ 7l§^# (A[i:0], B[i:0], C[i:0])ol 7>^ 

7V^^-* sHth^. o]^ ol^ ^-s] ^olrf. 
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<56> 3l^r*IH £ 41- t^s}^ , *1<£ s\S. (128)^ ^Js (MASK)* db^ *j<g 

°1 ^*HH 5^*1, wH^^Ml, « (MASK)tt 2]-!jL ^IJl (XCLK)2] 

1/4^ 7l^># (128)2] *1<2 aij- (XCLK)^] o]ifl 

<M ^sH^t 0 1tt s|S. (129)5.^ #^5}^ xfl-f #^=- ^iJi (CLK_IN) 

°] #S]*1 y oM*>7l 2]^ 3°]cK ^ o]* -S-Afl*) W:^ 5)S 

(129)^ *1<S (128)S^ #-1=- ^ A]jr (MASK_DLY)7|- 3^5]^ 

^2] 31^ ^-o>) Ajjr (XCLKH1 -§-^>^ ^ # 

(CLK_IN)* ^fb^. sis. (129)^ *1<£ $3- (128)S,^-b\ #^5]^ *] 

^IJL (MASK_DLY)7> Aijro] 5.^- 31^ # 

°Jr) ^ ^J: (CLK_IN)# ^*Rr 3# 
<57> o] ^Al^ofl Qo]^, tilJS7l (122)^ M]-*f sl^lB a]J_ (RST_IN)# ^>$*Hr ^ B]^l 

S s]5L# M 3)3- (129)^ iflJf #41=. ^IJl (CLK_IN)« iJ-^Kr tfl 

^ Sl^l- (121), U] 12711- (123, 124), ?Jtf]B] (126), H^JL ± 

o] 7)| o]e (127)^ #4f=- ^JJl (MASK)* iH^Kr Efo]^ ^ sj^f 

<58> ov^ H ].«4 ^-o], v)zl7] (122)^ 7l§^r (B[i:0])o] «li7 7] (123)2} 7}^& 

(A[i:0])l4 3.51 w]iH7l (124)2] 7l^& (C[i:0])^.cf 3-7I nfl£-ofl ( tflJ=L a]^ 
(RST_IN)^ *l<a^l #4fj- ^iL (MASK_DLY)2) ^sj- ^-7> vflofl^ ^1%^ Sj-^t]-. ^, ?}°- 

t\ (121)21 (CNT[i:0])ol w]iii7l (123)2] 7l§^ (A[i:0])ofl £^ ^1^^ 

^ ^15: (MASK_DLY)fe #^5l-€4. °H1 ^ (CLK_IN)2] ^J^o] ^l^tf. 

^z- (121)2] (CNT[i:0])ol MlJE7l (122)2] 7l^^ (B[i:0])°fl S.^ 

, ^fl^- e]^l^ (RST_IN)7> wl«-^Sl-^c]-. ^1^.0.3., ^-g^ (121)5] (CNT[i:0]) 
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ol *)aL7] (124)31 7}^& (C[i:0])«fl £^ nfl , ^1^ ^-s. ^ A]jr (MASK_DLY)tt 

#^ 33. (129)^ *1<2^ #-if- ^IJl (MASK_DLY)S1 wl%>S3HI -g- 1 ^}^ 

vfl^f #^ ^131 (CLK_IN)^ T^fl^c*. o.g., ifl-^ ^x-flH ^]JL (RST_IN)^ 

^3* ^ W^r 413- (CLK.IN)^ ofl*l ^ ofl^)s>J. <^^fr>^ ^-g; « 0 >^^- 

^ 5W. 

ol ^aHHI ojo^i, «>^*>7ll, ^ sMlH ^IJL (RST_IN)^r ^1^^ ^s. ^ A]jr 
(MASK_DLY)51 ^^.^ til^^^c}-. 

5. 5a^r £ 4^1 £Al£) tiliE7l (122)^1 ^ ^Alojlf Jic^^ ^S£o]4. £ 5a 

1- ^S*}^, v]M7) (122)^ 47flsl aflEl-^ ^ TflolEs. (exclusive NOR gates, "XN0R 
7llolE"5l- (Gl, G2, G3, G4), 27fl^ ^= TflolEs. (G5> G 6), n^Jl *>^^ 

(FF13)# i^-W. ^ XN0R TllolB^ 7l^^ cfl-§-*Rr (121)^ tfl 

-§-^Rr wlHl- «l-ol-i-o]cl-. ofl^- s-ig, XN0R tIMh (Gl)^- 7)^& (B[3:0])^ B0 
El (121)31 (CNT[3:0])^1 CNT0 «1H-I- ^m°lJl, XN0R TlM^ (G2)^ 7}^& 

(B[3:0])^ B2 wlH^ j^E} (121)31 (CNT[3:0])3} CNT2 wlH-I- ^>#^lcf. XN0R Tfl 

°1H (G3)£r 7]&& (B[3:0])^l Bl (121)31 (CNT[3:0])3l CNT1 wlH-I- 

m-oV-i-clt}. XN0R TflolH (G4)^ 7)^ (B[3:0])£l B3 «1H3]- f}^] (121)31 
(CNT[3:0])^1 CNT3 tilH# ^f°J4. XN0R Tfl^lH-l- (Gl-G4)3l ^= (G5H1 

^7]-^^. TflolH (G6)^m \H = TllolH (G5)3l #3*1- (FF13)3] #^ (/Q)ol 

< ?17>^C1-. l-^-^-f- (FF13)S1 cflolBl °m ^7} (D)^r T^B. (G6 )o} ^ofl ^^JI, 

(CK)£- 3]«- -ilJ: (XCLKH1 , #7} (RN)^r 3]^ 

sHlH (XRST)<H1 -g^^cf. 
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<ei> s)s ^d\] <&o]x] t (FF13)3 %%, ^, iflJf e1/1lB (RST_IN)ir 2^ 

eMIH <0Jl (XRST)^ *>o]-s.-f ^o])ofl oj-e). s-f elllS i^ls^t}. o| 

ttfl, XNOR TiHH-i- (G1-G4) ^ 3<H£. <5>^ ^ 3*M-°l cfe 7 ] nfl^ofl , ufljEi 7flo);E 

(G5)^ ^ *hM^r S^l 5.4- zm°} °}^= ^= TllolH (G5)£) f^o] S 3] ^o] 

efl^o] £]7fl *lcf . vflJf eHIH a] (RST_IN)7> S^ efl*tol7l nfl^ofl , uflc TflolH 

(G6)^ «J ^IJl (/Q)^ 5*] eilHo] ^cf. ojnfl, TljolH (G6)^ c $^ ^lltol 

S.^ S3] *>o] efl^ £- 7 ] nfl^-oj] uflc Tflol^ (G6) o] ^ o_ S3 1 

*\, (FF13)^r XNOR Til °] B# (G1-G4) z]-z]-£] <y<3 ^s#o] 7 >^ nfl^> 

*1 ^ -tl^ (XCLK)S] ^ 6fl*)6|j ^ ^o. efl ^ Efl^]^] 5]cf. ^, 

XNOR 7fl°lH# (G1-G4) AA<A ^llt<>l -g-^ nfl*>:*l, vflJf ^ 

(RST.IN)^ 7]l^fl^ S.^- t-n^r -B-^tcf. 

<62> J£ 5 a ofl W]Jil7] (122)^ ^E] (121)5.^-E] #^£]^ 4-*lH. ffl o] E^Sf 

-H 7>^§H ^^1^ ?}£e] (121)^ #^^1 7>^^ofl XNOR TflolH* 

o] ^ &X\ 7}^^r °1 ^c>o] ^o] ^-g- ^s-o!]^ ^^>c]-. 

<63> £ 5b^r £ 4°\] £A)^ H]Jil7l (123)2] ^ ^Hl» ^-<^^ 5)S.£o]j7 t £ 5c 

^ £ 4*11 51 *m *}JZ7) (124)5] w>^*l: iL^^Hr slS5Lo]cf. £ 5b ^ -£ 5c^l 

3M€ «l-2]- ^-o], tilJ]i7l» ( 123( 12 4)^r Si 5a^l ^ -§^*M] ^^cf. £ 5b ^ 

Si 5c ^1 2*1^ ti]JE7l# (123, 124)-gr (FF14, FF15)2] ^> (CK)<Hl ^]^- # 

^- (XCLK) tfl^Hl ^1^- ^Iss] ^-a. #4==- a]^ (XCLKB)7> ^]7>^c]-^ ^5]^^ 

Si 5a^ *}ZL7) (122)^]- ^^^cf. S. 5b 5? Si 5c°fl Si^]^ ti]iH7l-i- (123, 124H1 
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<64> £ 6^r £. 4<Hl S.*]& *]<3 s]s. (128)2] wf^-^tb ^*H1« J±<^fe- ^]S.3Eo}cf. £ 6 

* ^ofl 14^. (128)fe #-!=- ^ 41 jr (MASK)# ^ *1<3 

Al^ f^sH, 4^ 7l]2] ^l^E^ (INVl-INVn)S. 0]^ ^^05. ^^cf. o$ 7 ] 

A i , "y^^* (INVl-INVn)^ ^ *1<3€ Als. (MASK_DLY)7> ^ aIJe. (MASK) 

2)- ^^M: ^7flolcf. 

<65> £ 7*- £ 4011 51 a] ^ o>^7 0 i sjs. (129)2] w>^-3)tb -3*1 5\S.5L°) 

4. -S- s^" ^>i^ $\3- (129)^ <?fl^ TflolB (G10)S ^SM, <?H= Tfloje 

(G10)^ 2]-^- <0Ji (XCLK)2f xl^^ ^ a]jt (MASK_DLY)°fl -g-^H M 41 

Jl (CLK_IN)1- ^1^^ ^ 41J: (MASK_DLY)7> *>o] 3]^ nfl f o£x= ^ 

°1B (G19)^ 2]Jf- Aijr (XCLK)» tfl^- (CLK_IN)S.Ai 

41 (MASK_DLY)7> S3] s-f efl^ °^ *l], 9H= 7flo]H (G19)Sr 2]Jf (XCLK)2] 

<66> 51 8^r ^ofl «>£^ #*l2] SMlB. ^ 7fl^ 3^-2] ^^^71 

2]*V jL#5I°lt]-. 

<67> .g. ^Vrgofl TXj-^- e^lJE # JSL j]s (120)^ 2]-*f 2]^1H 41Jl (XRST)7|- S2j 

S-f efl^o] s]$^ *)o] o^Jf-i- ^ttirq- (S100). ^ 2j-« B]xflH 41Jl (XRST)7|- S2j 
z])^o) ^>o.e-1 (121) ^ wli^s. (122, 123, 124) °1 3,7}s\-^ (S110). °H , -ufl«- 5] 

(RST_IN)^ 5.^1 S-f efl^o] 5)31, (121)2] (CNT)^r '0' AS. ^7l^-£l 

M 41s. (MASK)^ S^] *>o] efl^o] ^4. 

<68> 2] «- E]^]E Aljr (XRST)7> efllHH is}o] e)] i§S ^O]^- 7>-g-E^ 

(121)^ 2] ^s. Ajjr (XCLK)<=>11 ^7)S\o] 7>^H ^3]-# ^^t-lcf (S120). S130 ^^I^a-], 

49-21 



e 

1020020080115 2003/9/19 

(121)3 %% (CNT)°1 n]M7] (123)3 (A)3- °J*l*Rr *13 <^7> #1^3-. 

^3"^, 4! J: (MASK)-b S^j s-f Bfl to] €4 (S140). ^ S£3-^, 

7>^e^ (121)3 #3 (CNT)ol ti)JS7l (122)3 7l§& (B)3- °J*l*Rr *13 o^«. 7 > 
(S150). ^3= ^^f^, ifl-f BHlH ^IJl (RST.IN)^ S3] 5-f efl^o]]^ 5.3] *}o] e]]*§5 
(S160). ^3= ^3 SM-^, 3"£3 (121)3 #^ (CNT)^l w]H7 7] (124)3 7]^^ 
(C)3 9J*l*Rr 33 ^^7> ^^cf (S170). ^3 ^3-^, §41=- *>c} A)jr (MASK)^ S3] 
50. efl^oflA] 5.3] §>o] elite ^ol^cf (S180). ^ ^3 (121)3 #3 

& (CNTH ^tfl&Hl H^^fe 33 #^3- (S190). 3-2:3 (121)3 (CNT) 

°1 3^3H1 £ ^ nfl, e]a11H ^ *fl^ *|S3 ^^°1 #S^3-. 

< 69 > £ Tgv$6\] rtf^ tiV£^] ^13 e}^lB ^ *fl>$>8 3S3 ^^*>7l 

3tl- 3-°R 1 5i c >13-. 

<70> s_ g-g. #2:^, 3^ 3^lH (XRST)7> 53] €r>o] efl^^A-] 53] 5-f eflfs ^ 

°lt ^ (^, 3^ 3^lH ^]Jl (XRST)7> %^5Hi ufl), 011271-1- (122, 123, 123 H 3L7)^& 
3-. °H, iflJf 3^lH ^J: (RST_IN)^r *W-S-f ti]ji7 7l-i- (123, 124)3 #3 

(C0MP1, C0MP2)€r S3 S-°- JfllS ^7]S)-slcf . o]e]^- ^ofl trj-eig, E 9 ofl £a]s} 
w>3- ^3, M (MASK)^r S3] srl-o] efl^ 3Hr3-. a1Jl (MASK) 7]- 5.3] 

*W afl^^ n fl, M 3^ slS (129)^r 3^- M 4lJ£ (XCLKH1 -g-#*H ^ ^IJ: 
(CLK_IN)« ^^-3-. 

<7i> 3-^- &|4JE (XRST)7> 5.3] 5.4- efl'fiNH 531 is}o} s]l*§5 ^3^- nfl (^ s>] «- 

^IJL (XRST)7V 3%^3}-€ nfl)j ^o.^ (m)^ 3«- #^ ^jjr (xCLK)ofl ^7l3<H ?V 
^3]-^ ^^^c].. ^E-l (121)3 (CNT[i:0])<>l *)JIL7) (123)3 7l§?Jt (A[i:0]) 
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°fl nfl, ti]jii7l (123)3 #^ ajjt (COMPl)^ #^f- (XCLKB)3 °fl*H ^-33 

^d\}^\ ^j-o] ^^l, Hli27l (124)3 m *\3L (COMP2) 

^ 2:71 ^-Hfl 5.^] s-f ^ltbcf. °) *H S^ofl 4^, -2-°l ^ o]e (127)5. 

-¥-3 #33^ M ^Jl (MASK)^r *H-3.-f ^cf. o] a]Jt^ 7|<g ^S. (128) 

» Jg-n 3-t- M (XCLK)3 1/4^71^ *1<3€3-. 4i?J 5|S (129)xr =L%7ft 3 

41 J: (MASK_DLY)7> iaj *}o] 31^1*1 i^j ^ &o]ig nfl ^Jf ^s. Ajjr 

(CLK_IN)1- ^*Kr f^lW. ^r, 3<?^ US. (MASK_DLY)7> £.^-3. #^]s}- 

€ 3^ 41JL (XCLK)fe ^ 41 3l (CLK_IN)S^ #33*1 $Hfr3. 

> 31^*11*1, ? >o.Bl (121)3 (CNT[i:0])ol tilJ5l7l (123)3 7)^& (A[i :0)<^1 5L^ 
*}51 Al^Vo] ^.6\} t s_ gofl £ a]^ w>fif ^o], (121)3 (CNT[i:0]) 
^ 3^3 (122)3 (B[i :0])^1 3E^i}. h1je7) (122)3 #3 41JL ifl-^ 3*flH 
41JL (RST_IN))^r 3-2:3 (121)3 (CNT[i:0])o] a]il7l (122)3 (B[i:0Hl S.^ 

A>ol^o^ Aj-ol^oflA^ 3*^3^3. ^^Ei (121)7> 7\)^*\ 3"£B ^3" 

-§- ^*>^ ^33 (CNT[i:0])ol tilJE7] (124)3 (C[i:0]Hl 5=^« , tijjn 

7l (124)3 #3 41JL (C0MP2)^ 41 S (XCLKB)3 3.-f-*M ^°H1 -^713^1 ^3 S.-?- 

> tilJE7l (124)3 #3 41J: (C0MP2)7> 5.3 is}o] efl^s. ^3^°H 3-3-, ^.^ TlMS 
(127)5-^E-| #^3^ S^- 41s (MASK)^ 5.3] 5^- ell^ofl^ 5.3 *}ol efl^S. ^°]^- 
3-. 3 41Jl^7 3<S slS- (127)1- -S-Sfl 3-?- ^1^ (XCLK)3 1/4^71^ ^1^€3". ^ 

s\S- (129)^ ^l^^l #^ 1\3L (MASK_DLY)°)1 -§-^>^ ifl-^- (CLK_IN) 

3 7fl7flt!r3-. ^, 3^ ^1^ (XCLK)7> vfl-^- AJ^ (CLK_IN)S.^ #3 €3". 
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> £ 9^1 w>5f Qo) t sq«. ej^e aijt (XRST)7> hUMS**^ ^, ^ sMlH -ilJ: 

(RST_IN)^ t>l#^s}- a] 3 4 tfl«. ^s. A}jr (CLK_IN)^ ^B|J± <H)^m^^- zj-zf- tl £ t2 *1 
t%o]xq P>^loi ^-ji^tj-. tl uflJjL ej^H aijt (RST_IN)^1 *ll?1 (tRM)S-4 

t2 el^H 4jjr (RST_IN)^ 514 (t RC )um- 34. 4 

3**1, tillE^l (100) ^>7fl*fl 5^ ^ofl *17}£1^, 

SIS. (120)S.^-B\ xfl^- ajjt (CLK_IN)4 xfl^- sHlH ^IJL (RST_IN)^) te\-o)*Q 

e£-3-P-S «fl^€ ^ 91k)-. ^-SjL #^ A]s (XCLK)51 ^7] 7> ^o^ld^, «1iE7l# 
^ 7l§&* (A[i:0], B[i:0], C[i :(>])-§- 7>^a] ^ o.^ ZL3^ S^l* fj- 

«H1 4^3, #4 (MASK) 7]- SjS. (128)1- **fl ^ 

*\SL (XCLK)^I 1/4^7]^ *1<3^4. #4 *!Jl (MASK)* ^^^7]^ 5. 10^1 

£Al^ o>2f ^ol, ojo] s>j «- Aijr (XCLK)# ifl-?- ^S. 

(CLK_IN)oll 3^ £]A> (^, ^2l^l)7> - ^7] m^ojcf. 

(100) vfl^l ■g.^-s.^.s.^ ZLeitb ^131 ^, #Bl^l# vflJf #^ AjsS. H ^ cf 

°<J=# Ej-olig o> 7 ]^ ^ o^cf. 

nlS7l€ (122, 123, 124)ofl rfoj^v yq^. ^ 7}^^ (B[i:0], A[i:0], C[i:0])°l 
*H^i *r Si 4. <« ^ 4oll S.a1^ h}<4 ^-o], 7l^^# (B[i:0], A[i:0], C[i:0])^>l 

Sl-f-iM^ tilJH7l-i- (122, 123, 124H1 ^€ $14. SEtt, ^HH 

Ji^^r £ llcfl «><4 ^-ol ( 7l^^s. ( A [i:0], B[i:0], C[i:0]) 

# 7-1^>7) 3^ (I60)o] tiVH^ll (200) v)H ^7>^o.S ^ 5^4. £ 

11*11 te^l ^1^1 sl^lH ^ #4 sis. (120)^ S. 3°)} ^54 ^3 o. 
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3. cfltt ^-8r =lb\b.S, ^€4. 31*1^1 (160)^ 7l§^# (A[i:0], 

B[i:0], C[i:0])* <r SEfe, 31*1^ (l60H^r 7)^^# (A[i:0], 

B[i:0], C[i:0]) ^ *m-*M ^ 5*4. °1 7l§«3t* °l-g-*H 4*1*1 7} 

^-I-ol <r 5U* 3°14. °1 Si «o v ^ y o v ^ °1 °l-g-€ ^ 5£^8r ol £ 

<77> E 12^ ^ofl ^ ^ M- °l-8-^r 4*1^ *1^* il 

< 78 > £ 12!- , ^°ll nj-a. ZL^ c]^^ A^en ( 30 0)£r HH^i (301H1 <3 

^ ^Hr 7fl^ 7)^ 1-^-1- (310, 320, 330, 340, 350), &M1B ^ S^- ^fl^Aj ^.s. ( 36 0), 
^ el^lm 41Jl (RST_IN)# ^^>7l ej.o] (302), zl^ji iflJjL ^s. aijt 

(CLK_IN)« ^^e>7l ^JL e}°l (303)* 5£^tb4. A 7}*§- "ofl^, «1^- J£^ofl^ £ 

#5**1 "fla.sl ±.A^, ^, €^-€«-«<>l iff 3Jol4. A 71^ l-^-^l 

#U-M-*£r -tlJL eKl# (302, 303)* ^-*D ^^5]^r vfl-?- BMlH g aJJts. ( RS T_IN, 

CLK_INH1 -§-#«H 3°14. xfl-a sjAflB ^ #^ ^l^t (RST_IN, CLK_IN)£r &M1H 

¥? «^ « (360HH ^5}^, bHIH * (360)^ £ 4ofl JEA^ 

^4 ^<^^>7fl ^sJt}. ZL^SS., n.%*\] cfl*V -M^^ <^7)Ai >«^cf. 
<79> ol AjAl^ofl 5>M*1, £ 31*1^ (160)» S#S}*r bHIB 9? #^ *fl^ 

1-^-°! ^>-g"€ ^ 5U4. 3^r, £ llofl £Al^ ^-o] gjxflis ^ f£ ^Aj <q w, 

<H1 efl^]^7> yfl^^ ^ 5^. 
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°l^r <« «^ ^ofl l-^H £ 7l#^ ^ »}<h# 9M4*1 ^ 

^ vfloflAl 4<£^ ^3* ^ #%o) 7>^£- #-g-°14. 

, 4)4)4 «i*l*Hr 3# ^ &4. 
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11 

7fl^ *V£*ll ^o^: 

A o V 7l ^-7] ^ CMlB ^JL7> Ul ^ 2]- Si ^ Al^> A o > 7 ] vflja. f S A] 

51* ^*Rr 3* f^}Jl ^-71 tfl-^- 51 ^ H ^7) A]^> tflofl til 3.5^] f;} 

2] 

[^^8- 3] 
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4] 

5] 

*fl l *<H Sl^H, 

^-71 ^ ^7} ^IJl ^ ^Sj-^ofl af^ S ^ 

6] 

^ 1 %H1 

a>7] <^ #-lf ^"71 tfl^- #41=- ^71 ^ ^^tF ^7l# 

7] 

^ Bl^lS *1J_» tiVE*ll #*H1 &°1>H: 
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A oM 41-5L g #71 ^ -§-#*H #7] Zj- 71^ 

#7] ^ M #7] #4* ^ Al^o] ^Sj. ^ ^o> Aj- 7 ) iflJjL 

4JJl» ^*Kr ^ =LZ)JL ^7} ufl Jf bJ^h ^SLfe #7l #-!=- Aj^o} 

[^T 1 * 81 

A oM Ajjro) ^^hfr ^71 ^ ^IJl^ 5} 4 A] 7>34 ^171 Aj^V 

[^T 1 * 9] 

*fl 7 *<M1 $a<H>H, 

A J"7l vfl^- SMlB ^l^^r ^"71 Aljr<q ^gj. ti] i=. ^ 

[^%> 10] 

7 *<M1 

^7} iflJf ^ Aj. 7 l <qj=L ^^IB. ^1217} Wl^S^SU ±% Al^l-O] ^2f*V 
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11] 

#7] *1JL^ #^5}- ^Tj-^ ^71 ^ Al^Sl ^ ^4^ofl Itf^ ^ 

7>¥tl- s}^ #*1. 

[^T 1 * 12] 

^c^s 7)*g- MM-; 

#7l 7>^-H^ #7l i^Jf EHlH ^IJl. ZLelJl 9]^- 

A 71^ l-^-^l #^-##*ll ^ *U:# «H3*>£|, #71 tflJ?- eMlB *1 

S^r #71 ?}-&&\S>] #^^ol 7^1 1 7l^« Qj*]^ ^ Wl^^-sl^ ^« ^ 

#71 ^Ei^ #7] <2}^ ^ Ajjr, ZLE^Jl #7l <^ 5^1 H 

^oll -gr^>^ M A] SI- ^^S] , ^-71 ^ A]S^ #71 til J2 71^1 #1^1 # 

71 *ll 1 7l§^icl- ^ afl 2 7l^^oll £^ rrfl ^^jl ^ wl^o} #^#ol ^ 
1 7l^^Cf 3. ^1 3 71 nfl til%^^-£l^ ^ A]Jr ^ 5]^; zl^jt 

#71 M ^IJ^ #71 #-Hj- Ajsofl -§-#*H Aj- 7 ] Z| 7^ «-<>| 

°fl ^ ^llt , #7) Ajjro] Aj. 7 l ^ Ajjro} 

«^2}- ^ f^S]^ §41}. ^Va| sl^l- i*^}!, 
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13] 

XI 12 

*1. 

[^H" 14] 

XI 13 %H1 &<H>M, 

[^Ih 15] 

XI 12 %H1 sa^H, 

-8-71 #S- <2]Jf E^lB ^IJl^ SI 4" *R>4 X| 71 

^ 7J jl^t ^£X1 

[^t 1 * 16] 

XI 12 %H1 

A oM iflJf- ^Jl^t ^"71 #-!=• #^Vofl HlS-^sl-SlTr ?A 

* ^^AS. 3.4? til£Xl 
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[^T 1 * 17] 

Xl 12 ^1 &<>H, 

%7\ <2^ E}X]H 4!JL7> «1 sj-£| J7 ^ Al^-O] Tjo^ ^ ^"71 ifl-^- ^!JL£) 

^°1 ^13^ Jl^ *J:S.X1 
[^t 1 * 18] 

Xl 12 *<H1 ojo^ 

-3M X| 1 vfl*l XI 3 7l§#M- ellXiEif c-1 5L^>^, #7] efl^l^ ifl<^ 

^-71 XI 1 ^*1 XI 3 71^1-^ ^-71 ^Jl^ ^ ^Sf^cHl tt}-^ 7>^*V 31^ 

a>£X] 
[^t 1 * 19] 

XI 12 %H1 91°]^, 

^"71 XI 1 tfl^l X] 3 7l^3M-£: i2]^^-Ei Xl^S]^ JL^ aV£Xl . 

20] 

XI 12 *cHl Si^^, 

-*7l ^ e|XlS ^ 3} 3.^- «] S711- Sf^u], ^-71 ti]Ji77l^ ^71 
°) ^7l XI 1 71^-2}- <y*l*Kr ^1^1 ^r^Rr -H^r *K£X1 #*]. 

21] 

X] 20 5a<H^, 

^71 WliE7l^ ^7) SlXlH -tlS^ ^SMI -g-#SH 2:71 Sj-S]^ H>5LXl # 

*1. 
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[^T 1 * 22] 

XI 12 $1^1, 

^7] ^ AIS. 2)5.^ 

n^^S] #^^o] ^-71 Xl 2 71 §^ <H*l*Hr c^«.^- 1 H]Ii77l 

4; 
714; 

^-71 Xl 1 ti]iH7l^ #^-g: til^^l ^ItilE^; ZLe)ZL 

^71 ^ ^ ^-7] ^ 2 tilJE7lSl #^6fl -§-^}o} ^"71 ^ Aljr-g. % 

Slo] XHB» ^^Rr JL4=- *VE.Xl 
[^t 1 * 23] 

XI 22 iHl 5fl°H. 

Al-71 XI 1 XI 2 «lill7l-t-^ #7} ^-f- El^llH 2:71^-51^ 
[^Jt 1 * 24] 

^ <dS ^ 4-?- Sl^lH ^l^l >S-7l 71^ ZJ-Zj-^ #^-##o]l 

Ml^f ^!Jl vfl^- ElxiB *!Jl» *H!*Hr hIXIB * #^ Xl^d ^.sl 
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71^ £^3. #7] ifl^- Aljr £ Aj- 7 ) iflJjL e|a)|b 4!Jl« ^ ^^Hr 

^1 1 ^ *H 2 41 J: ^igf>}u] ; 

#7] <q-f- #^=- A]Jr ^ ^"71 Sl^lB «>o>-i-ol J7 , Aj- 7 ) ^1^7> 

#S- A]Jl ^ ^-71 #J=- ^ Aljrofl -§-^H ^7l ^ 7l^f 

#71 ^ ^ 5)5.^ ^"71 #^ ^ ajj^ *^5h ^ ^oy # s. 

^IS* ^ ; =L*\jl ^"71 ifl-Sf ^iS^r #71 #^ ^ A]Jroj ^ 

[*J^8- 25] 

24 

^ Aj-7] vfl«- ^AflH ^Jl^r ^7l Ajjro} ^gj. 
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[^t 1 * 26] 

*f| 24 &°H, 

* ^7} ^ -aa** ^*h=- ^ #*i*Hr *%±s. ^ M^m. 

27] 

^ 24 flo^, 

^7) ^ Aljro} # 7 ] <2^ #-Hj- Al^Sl ^ ^*HM1 ^ ^ 

7}^ ^^SLS. *fc 3-4- v)*)^ Al^efl. 
[^T 1 * 28] 

^o] X\olsi ty^o) 7] - ^-s.^; 

^ M $ *]■¥■ Sl^lB ^13: oil -g-^H #71 71^ 7^9\ #^-#^1 

#7l 71^ M-^S #7] ifl^- Aljr ^ #71 i^Jf el^ls 4^" £^*Hr 

^71 el^B £ *fl>$# #*1^ 

#71 ^ S14H ^1S7> Hl%#5|-€ «fl ^71 Al^ofl ^-7}S]o] ?}°-^_ ^ 
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#7l ^ S^^IH ZLS^Jl #7l AJJ^ ^i£j7 

A cM #7l 2]* #S X|Jro] ^ aJJt, # 7 ] ^ w- A] 

jLofl -g-^-^ ^l^S ^^^5], #7l AjJ^ # 7 ] tillH7]o] #^^ol # 

71 ^1 1 71 ^^Cf ^ 2 7l§£Hl £ ^ nfl ^s?-£]ji #7] ti^l^ #3#M # 7 1 
*fl 1 7l^iLcf 3-^3 71^^ nfl Ul ^ 3^ ^ ^ Ajjr ^ s]^; n^ZL 

#71 51^- ^JL<4 #71 #-!=- Al^ofl -§-#*H #71 Zl- 7]^ 

°\) ^€ ^ ^1511- ^*>3, ^7l A]Jr^ ^Aj # 7 ) ^ a]Jto} 

^ ^ ^lsl^ #J=- ^ s]st £MJ1, 

°H 4^, -8-71 ^ Sl^lS ^IS^l ^ 5)- X\%£- #71 ^ °3]El J± ofl 

29] 

*)1 28 %H1 5a<H*i, 

^"71 &M1B 7 fl^ #*ji=. # 7 j ^ ^c^ A ] 7 ]^ *j<g 3 
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30] 

*fl 29 91°]*}, 

*1^. 

31] 

*ll 29 91°]*], 

^7) #4§- ^ Aljr<^ ^s). ^l^-O. ^- 7 ] s>| w. Ajjro} 3)4^ A | ^ ^ A| ~jQr 

^ ^4 ^H, ^71 5]^E ^IJ^r ^>7l ^ f^ofl B}^ 

32] 

4 29 ^<H^, 

A o v 7l *f| 1 tfl^l ^ 3 71^^:1; -g- 7-j^Kr eflxl^Eil- 3 5L^H, #7] 31*1^ ifl^ 

^"71 2)1 1 2fl 3 7]§lM>£- #7l ^ ^IJl^l ^ ^SHMl ic|-ej. 7>^ 7>^tb _H 

33] 

29 %H1 5^1, 

^-71 211 1 ^1 ^11 3 7]^^#^ 5>1 «-JL«-E| ^S\^ Jl4=- V]*\m X\^. 
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34] 

*fl 29 sa^H. 

#?1 iflijL B^H. ^ 3^ U1JH711- ^"71 tilJH7l^ #7l ^E)^ 

35] 

*)1 34 ^Hl 5a<H^, 

36] 

^ 34 %M1 

#?1 #^ ^ Ajjr SjS^r 

wliH7l^; 

#7) ^E^ #^^o] # 7 ] *fl 2 71^^ <U^]^ ^1^ ^^-1- #t*Hr *H 2 wis 

7l5f; 

#71 *fl 1 tiling «>^Al7l^ ^E^; ZlSlJl 

#71 #S| ^ #71 ^ 2 WlJil7lSl #^ofl -g-^H #7l g^- ^Jl-^ # 
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37] 

A 36 *M &°H, 
[^T 1 * 38] 

^ M ^131 ^ sHlB ^131<H] -§-#*H tflJf #JL xjjr ^ vfljjL eI^Ih ^1^1- 
^ ^Ml ^7) £);|e a] *^3M7l3r ^1^; 

^ *1*> -^1 ^7} vfl^- a]^o^ o. 7 fl 7 flsKr ^*fl# S.^Jl, o]<Hl nj-s}. # 

7] iflJ?- eMlH BUMS 3|- a]^^- ^-71 ifl^- xij:^ on^y. ofl^^ ^ 
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